Background. Pediatric transplant infectious diseases (PTID) is emerging as an area of expertise within pediatric infectious diseases. Although guidelines for training in PTID have been published, no prior national survey has been conducted to identify trainee-described needs for instruction in PTID.
The field of transplant infectious diseases has emerged as an area of expertise within infectious diseases over the past 2 decades. The American Society of Transplantation (AST) Infectious Diseases Community of Practice Educational Working Group previously published recommendations for subspecialty training in transplant infectious diseases, which encompassed core knowledge and unique issues pertinent for transplant infectious diseases practitioners [1] . However, these guidelines did not address issues specific to pediatric transplant infectious diseases (PTID) training. Therefore, AST, Pediatric Infectious Diseases Society (PIDS), and the International Pediatric Transplant Association (IPTA) collaboratively established a workgroup to evaluate educational gaps and propose a core curriculum for training in PTID. The pediatric infectious diseases content outline provided by the American Board of Pediatrics, although not intended to be a curriculum or study guide, identifies areas of medical knowledge relevant to transplantation including pretransplant evaluation and immunizations, host susceptibility to infections, posttransplant infections and treatment, evaluation and management of fever in a transplant patient, specific measures for immuno-and chemoprophylaxis during and after transplantation, and rational use of antibiotics in stem cell transplantation [2] . The workgroup published expanded recommendations for training of individuals seeking basic level competency as general pediatric infectious diseases practitioners as well as suggestions for individuals pursuing a specialized focus in PTID [3, 4] . The PTID training recommendations focused on these key areas: (1) patient care environment, (2) medical knowledge, (3) interpersonal communication skills and professionalism, (4) scholarly activities and clinical practice, (5) health advocacy, and (6) research. To further design a learner-centric curriculum with new initiatives in PTID education, we sought to understand trainee needs for training in PTID.
METHODS
Through a consultative process with members of the PIDS transplant infectious diseases interest group and members of the executive committee of the AST Infectious Diseases Community of Practice, a 14-question survey questionnaire was designed. The questionnaire sought to gauge trainee views of their acquisition of basic competency in PTID during fellowship and identify trainees interested in a career with a PTID focus. The questions comprised 5 areas including (1) exposure to patients undergoing solid organ transplantation (SOT) and hematopoietic stem cell transplantation (HSCT); (2) trainee described self-competency on a 5 point Likert scale (poor, fair, good, very good, excellent) in performing a pretransplant evaluation, providing advice on pre-and posttransplant immunizations, prevention strategies for common posttransplant infections, and counseling families on infectious risks post-discharge; (3) trainee described self-knowledge on a 5-point Likert scale in donor selection, donor-derived infections and interventions, candidate risk assessment, common posttransplant infections, and immunosuppressant medications; (4) exposure to PTID through a structured curriculum; and (5) trainee-described ranking (from 1 to 10) of activities and/or resources most useful for training in PTID. The online questionnaire was disseminated via e-mail to trainees who were members of PIDS and whose contact information was listed in the PIDS directory. The survey was restricted to trainees in fellowship training programs in the United States and was administered over the course of December 2014, with 3 reminders sent to each nonrespondent. In addition, fellowship program directors were also contacted to encourage trainees to participate in the survey. No incentives were provided for completion of the survey.
A pretest was done with 5 trainees followed by extensive follow-up discussion to evaluate the relevance of the survey questions for assessing trainee needs. Statistical analysis was performed using Prism 5 for Windows Version 5.04 (GraphPad Software Inc., La Jolla, California). t test was used to determine significant differences in various knowledge and competency categories between respondents in the 3 years of training. Fisher's exact test was used to determine significant differences between respondents who received greater than 10 consults a month versus those who received fewer than 10 consults a month.
RESULTS
The survey was sent to 169 pediatric infectious diseases fellows. Sixty responses were received (response rate 35%). Fellow respondents included those in the first year (29%), second year (25%), and third year (46%) of training. Response rates by year of training were as follows: First year (22%), second year (19%), and third year (69%).
Exposure to Patients Undergoing Solid Organ and Hematopoietic Stem Cell Transplantation
The majority of respondents indicated that they had exposure to HSCT recipients (90%). The proportion of respondents exposed to SOT recipients was as follows: kidney transplant (82%), heart transplant (71%), liver transplant (66%), lung transplant (39%), and intestinal/multivisceral transplant (36%). Seven percent of respondents were from centers that did not perform any transplants. Level of exposure included 43% of respondents having on average greater than 10 transplant-related consults per month; 40% indicated that they received between 5 and 10 consults per month; and 10% indicated fewer than 2 consults per month.
Trainee-Described Self-Competency Assessment
Trainees reported their self-competency as follows: (1) performing a pretransplant evaluation: 68% reported their competency as being poor or fair, 28% reported their competency as being good or very good, and 4% reported their competency as being excellent; (2) advising on pre-and posttransplant immunizations: 52% reported their competency as being poor or fair, and 48% reported their competency as being good or very good; (3) prevention strategies for common posttransplant infections: 46% reported their competency as being poor or fair, 51% reported their competency as being good or very good, and 3% reported their competency as being excellent; (4) counseling families on infectious risks after discharge: 51% reported their competency as being poor or fair, 47% reported their competency as being good or very good, and 2% reported their competency as being excellent (Figure 1 ). When analyzing results across training years, no statistically significant differences were found among first, second, and third year fellows. When comparing self-report of competency between respondents who received greater than 10 consults a month to those who received fewer than 10 consults a month, a smaller proportion in the former group reported their competency as being poor across several tasks including performing a pretransplant evaluation, advising on pre-and posttransplant immunizations, and prevention strategies for pre-and posttransplant infections (P < .05). No statistically significant differences were observed between the groups in the task of counseling families on infectious risks postdischarge.
Trainee-Described Self-Knowledge Assessment
Trainees reported their self-knowledge as follows: (1) donor selection: 91% reported their knowledge as being poor or fair, and 9% reported their knowledge as being good; (2) donor-derived infections and available interventions: 60% reported their knowledge as being poor or fair, and 40% reported their knowledge as being good or very good; (3) candidate risk assessment: 65% reported their knowledge as being poor or fair, and 35% reported their knowledge as being good or very good; (4) common posttransplant infections: 30% reported their knowledge as being poor or fair, 61% reported their knowledge as being good or very good, and 9% reported their knowledge as being excellent; (5) immunosuppressive medications and their uses in transplantation: 60% reported their knowledge as being poor or fair, 37% reported their knowledge as being good or very good, and 3% reported their knowledge as being excellent (Figure 1) . No statistically significant differences were found across training years. Statistically significant differences in self-report of knowledge were noted between respondents who received greater than 10 consults a month compared with respondents who received fewer than 10 consults a month. A smaller proportion of respondents who received greater than 10 consults a month reported their knowledge in the areas of candidate risk assessment, common posttransplant infections, and immunosuppression medications as being poor (P < .05). No statistically significant differences were found in the areas of donor selection and donor-derived infections.
Trainee-Described Exposure to Pediatric Transplant Infectious Diseases Curriculum
Altogether, 22% of respondents indicated that they did not receive structured teaching in the form of lectures or case conferences in PTID, whereas 78% indicated that they received structured teaching either as lectures and/or case conferences in their programs. Most (82%) trainees were not aware that a recommended curriculum for PTID existed.
Trainee-Described Activities and Resources Useful for Their Training in Pediatric Transplant Infectious Diseases
Additional rotations, teaching by attendings well versed in PTID, didactic lectures on the fundamentals of PTID, case conferences on interesting cases in PTID, and a trainee guide (either as a book or online resource) in PTID were listed as the top 5 trainee-prioritized initiatives believed to be most useful for training in transplant infectious diseases. Six trainees (10%) indicated that they were intending a career focused in PTID, whereas 90% indicated that they were either undecided or not intending for a career with expertise in PTID. Interested trainees listed research opportunities, involvement in the PIDS and AST PTID community, and opportunities to form a peer network of fellows interested in PTID as initiatives that would be helpful in working towards a career in PTID.
DISCUSSION
This is the first national survey of pediatric infectious diseases fellows assessing their views on training needs in PTID. Although the AST, PIDS, and IPTA have worked collaboratively to provide recommended elements for a core curriculum in PTID, the majority of responding fellows (82%) were not aware of this curriculum's existence. However, the guidelines for a recommended curriculum were only available online for approximately 12 months before survey dissemination.
Our study highlights the existence of major self-identified gaps and several opportunities for improvement in transplant infectious diseases education of pediatric infectious diseases trainees. Despite the fact that our survey respondents may have been self-selected for training in programs where transplant infectious diseases consultations made up a reasonable proportion of their consultations, respondents reported high percentage of "poor to fair" competencies and self-knowledge in various areas. Of interest, the self-identified gaps in knowledge occurred even though 78% of respondents reported that they received structured teaching on topics in PTID. The survey did not ascertain (1) why such needs exist given existing training and (2) whether it relates to trainees' level of comfort or true deficits in quantity or quality of training received. In some part, trainees' level of comfort likely pertains to the extent of clinical exposure received as noted by the differences in self-report of knowledge and competency between respondents who received higher monthly consult volume (ie, greater than 10) and those who did not, suggesting that greater clinical exposure may lead to a better level of confidence. In areas such as "donor assessment" and "donor derived infections and interventions", trainees' confidence may be reflective of the fact that the majority of PTID practitioners, although extensively involved in recipient care, are less likely to be involved in the evaluation of living and deceased donors. Approximately half of all respondents were in their third year of fellowship. However, no statistically significant differences across the training years on knowledge or competency were found, but this is likely due to the small number of respondents. Although there were no statistically significant differences across training years, in certain domains such as "candidate risk assessment", "counseling on prevention strategies", and "counseling on infectious risks", a smaller proportion of first-year trainees indicated their knowledge/competency as being poor/fair compared to second-and third-year trainees, which would seem somewhat surprising. Because the survey is designed to be a self-report, responses are dependent on the subjective self-evaluation of respondents and hence not in any way indicative of objective accuracy.
Several national programs have been initiated to meet trainee needs. Since 2014, PIDS has organized an annual transplant infectious diseases conference day at the PIDS St. Jude research conference. Providing this survey to attendees before and after the conference could be one way of assessing whether participation in this conference impacts self-assessment of knowledge and competency in PTID. Members of PIDS, AST, and IPTA have also established a committee to develop case-based teaching resources. Results of this survey have helped identify areas of expansion in future PIDS transplant infectious diseases conferences as well as case-based teaching resources. Given the multidisciplinary nature of transplantation, we anticipate that such training resources would also include the expertise of other organizations (ie, organ procurement organizations) and/or individuals well versed in areas such as donor selection and donor risk assessment. Fellow involvement is welcomed in various committees such as the AST Infectious Diseases Community of Practice and the transplant infectious diseases interest group at PIDS. We hope that the involvement of fellows will enable peer dissemination of information regarding various resources and initiatives and lend fellows a greater voice in the development of fellow-specific programs.
Although various resources will be/have been made available for use by various programs, center-specific development of curriculum and adaptation of teaching materials is likely to augment training in PTID. The current survey did not explore barriers towards implementation of training initiatives at the programmatic level. In addition, fellows from centers that did not perform any transplants were underrepresented. Accordingly, it could not be determined whether such fellows had different training needs from fellows at centers that performed transplants.
The majority of respondents indicated that they were either undecided or not interested in a career with expertise in PTID. Whether all training programs should have a PTID curriculum is certainly debatable. However, as the number of children undergoing and surviving both HSCT and SOT continue to increase [4] [5] [6] [7] accordingly, pediatric infectious diseases physicians are likely to encounter pediatric transplant recipients in their clinical practice and would need basic competency in PTID. In addition, the skill set acquired in PTID may also be applied to other immunocompromised patients.
CONCLUSIONS
The survey's major limitation is the small response rate. However, it is the first survey of its kind to be performed nationally, and the information drawn will be of interest to centers and pediatric infectious diseases societies nationally and internationally who are seeking to grow training in PTID.
Notes
